Neuropeptide Y reduces calcium current and inhibits acetylcholine release in nodose neurons via a pertussis toxin-sensitive mechanism.
1. The effect of neuropeptide Y (NPY) on voltage-dependent calcium currents was studied in acutely dissociated rat vagal afferent (nodose) neurons by the use of both intracellular single-electrode and whole-cell patch-clamp techniques. 2. Nodose neurons exhibited three calcium current components similar to the transient low-threshold (T), slowly inactivating high-threshold (L), and the transient high-threshold (N) currents previously described in dorsal root ganglion neurons (Nowycky et al. 1985). The characteristics of calcium current components were similar for the two recording techniques except that the inactivation time constants (tau i) were two- to threefold larger at 22 degrees C (whole-cell patch clamp) than at 35 degrees C (single-electrode voltage clamp). 3. NPY (0.1-100 nM, ED50 4 nM) produced a concentration-dependent reduction in calcium currents with the use of both recording techniques. NPY (100 nM) had no effect on T and L currents but reduced the combined N/L current 31 +/- 6% in 47% of the cells tested. Current traces were also analyzed by multiexponential curve fitting to determine amplitudes and inactivation time constants (tau i). NPY selectively reduced the amplitude of the curve-fitted N current component 45 +/- 8% but had no effect on any of the tau i. The effect of NPY to reduce calcium current was blocked in the presence of gadolinium (1 microM), a putative N channel antagonist. Pretreatment of cultures with pertussis toxin (PTX) (100 ng/ml) for 16-24 h blocked the effect of NPY. 4. NPY reduced the peak current without changing the voltage dependence of the peak current-voltage relation.(ABSTRACT TRUNCATED AT 250 WORDS)